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(54) PHOTODETECTOR 

(57)Abstract: 

PURPOSE: To make it possible to detect an exact scanning 
speed and to correct a writing clock frequency by eliminating 
the fluctuation in the distance between two photodetecting 
periods due to temp, change. 

CONSTITUTION: This photodetector has a base member 21 of 
which the coefft. of thermal expansion is a1, intermediate 
members 23a, 23b of which the coefft, of thermal expansion is 
a2 and photodetectors 25a, 25b. In such a case, the relation 
between the coefft. of thermal expansion a1 of the base 
member 21 and the coefft. of thermal expansion a2 of the 
intermediate members 23a, 23b is a1<a2. Further, the 
intermediate members 23a, 23b are fastened to the base 
member 21 in positions a1 , a2 on the more outside ear in the 
horizontal direction than the fastening positions b1 , b2 of the 

photodetectors 25a, 25b if the positions, where the photodetectors 25a, 25b are fastened to the 
intermediate members 23a, 23b are defined as b1, b2. Then, the expansion (shrinkage) of the base 
member 21 and the expansion (shrinkage), of the intermediate members 23a, 33b eventually act in 
reverse directions when the temp, change arises. The change in the distance between the two 
photodetectors 25a and 25b is thus suppressed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the configuration of the laser write-in sections, 

such as a digital copier of an electrophotography method, or a laser beam printer. 

[0002] 

[Description of the Prior Art] The example of a configuration of the optical system of the laser write-in section 
conventionally used for drawing 4 is shown, the semiconductor laser whose sign 1 is the light source, and 2 ~ 
for a polygon scanner unit and 5, as for the lens for field failure amendment, and 7, ftheta lens and 6 are [ an 
aperture and 3 / a cylindrical lens and 4 / a mirror and 8 ] photo conductor belts, and, as for the synchronous 
mirrors 10a and 10b and the synchronous cylindrical lenses 11a, lib, 12a, and 12b, it has the optical detector 
further. Thus, in the constituted laser write-in section, the emission flux of light from semiconductor laser 1 is 
formed into the parallel flux of light with a collimate lens, and then the magnitude of the flux of light is 
restricted by the aperture 2. By penetrating a cylindrical lens 3, the parallel flux of light which carried out 
outgoing radiation of this aperture 2 receives a focusing operation only in the direction of refractive power, and 
a deviation scan is carried out by the rotating polygon of the polygon scanner unit 4 at the flux of light. 
[0003] This deviation light is combined as a very small optical spot on a photo conductor with the scan lens 
which consists of an ftheta lens 5 and a field failure correcting lens 6. Said ftheta lens 5 has the function to 
change an angle scan, such as being based on the rotating polygon of the polygon scanner unit 4, into constant 
speed scanning, as shown in drawing 5 . It is for obtaining the synchronizing signal for optical detector 12a 
being arranged at the write-in initiation side outside the write-in field on a laser optical path, and determining 
the write-in starting position of a main scanning direction, and is used for measuring the scan speed of laser 
light with optical detector 12b. It is similarly used for optical detector 12b being arranged at the write-in 
termination side outside the write-in field on a laser optical path, and measuring the scan speed of laser light 
with said optical detector 12a. It is a matter important for acquiring good image quality to write in by such laser 
write-in method, and for the pixel consistency of a main scanning direction to be determined by a clock 
frequency and the horizontal-scaiming rate by lens optical system, and to obtain an exact write-in consistency. 
Moreover, in the equipment which piles up the image of two or more colors and forms one image by two or 
more write-in systems, since color gap will arise if the pixel consistencies of each write-in system differ, an 
exact write-in consistency is an especially important matter. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in order to attain a write-in consistency the actual 
condition is that the horizontal-scanning rate of laser light changes delicately with heat deformation of each part 
material, and exact irrespective of fluctuation of the light-scanning rate by this temperature in lens optical 
system The applicant for this patent has arranged the optical detector to two outside the image field of laser 
light scan on the street, measured point to point horizontal-scanning time amount by the detection timing, and 
has proposed the method which amends the write-in clock frequency needed from this measurement result. 
However, since the optical detector in the laser write-in section using the method which measures the 
conventional point to point horizontal-scanning time amount only attached two optical detectors 12a and 12b on 
the base member 1 5 as shown in drawing 6 , the distance between two optical detectors changed by the heat 
deformation by the temperature change around a base member, and it had the trouble that an exact scan time 
could not be found. 

[0005] Namely, in drawing 6 , if the conclusion location of two optical detectors 12a and 12b and base members 



15 is set to cl and c2 It considers that the detection location distance Lss of two photosensors, and an optical 

detector and the distance Lb between conclusion locations of a base member are the same, and if a temperature 
change is set to deitaT, using the coefficient of thermal expansion of a base member as alpha 1 , elongation 
(contraction) deltaLss of Lss by the temperature change will serve as delta Lss=alpha l*deltaT*Lb. 
[0006] 

[Objects of the Invention] This invention is made in view of the conventional trouble which was mentioned 
above, and the distance between two optical detectors changes with temperature changes, in order to abolish the 
fault that an exact scan time cannot be found, fluctuation of the distance between two optical detectors by the 
temperature change is lost as much as possible, and it amends to an exact write-in clock frequency, and it is in 
offering the laser write-in equipment which can obtain the write-in consistency of an exact main scanning 
direction. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the laser write-in 
equipment concerning this invention The pars intermedia material in which it is the optical detector which 
measures a light-scanning rate, and at least one optical detector has a larger coefficient of thermal expansion 
than the coefficient of thermal expansion of a base member between two optical detectors with two optical 
detectors arranged on a scan optical path is minded. It is combined with the base member, when the conclusion 
location of an optical detector and pars intermedia material is the photodetector side of another side from the 
conclusion location of pars intermedia material and a base member, the thermal expansion (contraction) of a 
base member and pars intermedia material is offset, and it is characterized by not changing the relative distance 
between two optical detectors as a result. 
[0008] 

[Function] When a temperature change arises with the above-mentioned means, and expansion (contraction) of 
a base member and expansion (contraction) of pars intermedia material act on hard flow, change of the distance 
between two optical detectors is suppressed. 
[0009] 

[Example] Hereafter, with reference to a drawing, the laser write-in equipment concerning this invention is 
explained to a detail. In addition, the main points of this invention are obtaining a write-in consistency exact 
since color gap etc. is not produced as the column of the conventional technique explained. Therefore, arrange 
an optical detector to two outside the image field of laser light scan on the street, measure point to point 
horizontal-scanning time amount by the detection timing, and it sets to the method which amends the write-in 
clock frequency needed from this measurement result. Since improvement is aimed at for the precision of the 
further write-in consistency, it explains to the point of arrangement of an optical detector by focusing. 
[0010] Drawin g 1 is drawing showing the configuration of the optical detection equipment concerning this 
invention, and this optical detection equipment is drawing for extracting and explaining only the photodetector 
part shown in drawing 3 . In this drawing, the pars intermedia material whose coefficient of thermal expansion 
of the base member, 23a, and b whose coefficient of thermal expansion of 21 is alpha 1 is alpha 2, 25a, and b 
are optical detectors. The relation between the coefficient of thermal expansion alpha 1 of said base member 21, 
and the coefficient of thermal expansion alpha 2 of said Nakama member 23 a and b alpha 1 - < - the relation 
of alpha 2 - having - further - an optical detector 25 ~ a and b - the pars intermedia material 23 - the 
location concluded by a and b — bl and b2 -- carrying out — this pars intermedia material 23 ~ a and b - an 
optical detector 25 - in the outside locations al and a2, it has concluded from the conclusion locations bl and 
b2 of a and b to the base member 21 horizontally. 

[001 1] thus, the constituted optical detection equipment — setting - the pars intermedia material 23 - the 
distance between the locations al and a2 where a and b are concluded by the base member 21 — Lb and an 
optical detector 25 — a and b set to Lss distance between the locations bl and b2 concluded by pars intermedia 
material, and set distance of Lml, a2, and b2 to Lm2 for the distance of al and bl further. If a temperature 
change is set to **T, the elongation of Lss by the temperature change or contraction **Lss can be expressed 
with a degree type. 

**Lss=alphal***T*Lb-alpha2***T* (Lml+Lm2) ... (1) 

Namely, what is necessary is just to consider as relation in which **Lss which is said elongation of Lss or 
contraction is set to 0, since it can amend to a write-in clock frequency and the write-in consistency of an exact 
main scanning direction can be obtained, after finding an exact scan time if the distance between optical 



detector 25a and b is eternal even if it is the case where a temperature change arises. 
[0012] 

alphal*Lb=alpha2* (Lml+Lm2) ... (2) 

therefore, the relation of the above-mentioned (2) formula is maintained - as ~ the coefficient of thermal 
expansion alpha 1 of the base member 21, and the pars intermedia material 23 - the coefficient of thermal 
expansion alpha 2 of a and b, and the pars intermedia material 23 ~ the conclusion location and optical detector 
25 to the base member 21 of a and b - the pars intermedia material 23 of a and b - even if it changes 
temperature by setting up the conclusion location to a and b, the distance between optical detector 25a and b 
becomes eternal. 

[0013] Drawing 2 is drawing showing other examples of the optical detection equipment conceming this 
invention, and it has attached one optical detector to the base member direct picking as compared with the 
example shown in said drawin g 1 , without minding pars intermedia material. In this example, the conclusion 
location of a2, the base member 21, and optical detector 25a is set [ the conclusion location of optical detector 
25b and pars intermedia material 23b ] to cl for the conclusion location of b2, this pars intermedia material 23b, 
and the base member 21, and distance of the optical detection period of 2 or 2 Lm(s) is set [ the distance 
between cl and a2 ] to Lss for the distance between Lb, a2, and b2. If a temperature change is set to **T, the 
elongation of Lss by the temperature change or contraction **Lss can be expressed with a degree type. 
** Lss=alpha 1*** T*Lb-alpha 2***T*Lm2 ... (3) 

Namely, what is necessary is just to consider as relation in which **Lss which is said elongation of Lss or 
contraction is set to 0, since it can amend to a write-in clock frequency and the write-in consistency of an exact 
main scanning direction can be obtained, after finding an exact scan time if the distance between optical 
detector 25a and b is etemal even if it is the case where a temperature change arises, 
alphal*** T*Lb=alpha2***T*Lm2 ... (4) 
alphal* Lb=alpha 2*Lm2 ... (5) 

Therefore, so that the relation of the above-mentioned (5) formula may be maintained The conclusion location 
to the distance Lm2 of the coefficient of thermal expansion alpha 1 of the base member 21, the coefficient of 
thermal expansion alpha 2 of pars intermedia material 23b, the conclusion location (b2) to pars intermedia 
material 23of optical detector 25b b, and the conclusion location (a2) to the base member 21 of this pars 
intermedia material 23b, and the base member 21 of pars intermedia material 23b Even if it changes 
temperature by setting up the distance Lb of (a2) and the conclusion location (cl) to the base member 21 of 
optical detector 25a, the distance between optical detector 25a and b becomes etemal. 
[0014] Drawing 3 is drawing showing other examples of the optical detection equipment conceming this 
invention, and a base member is not one. Base member 21b and c are arranged on base member 21a. Further 
Base member 21b, c top - the pars intermedia material 23 - a and b - concluding - this pars intermedia 
material 23a and b top - respectively - an optical detector 25 - a and b — concluding — this example ~ also 
setting ~ the pars intermedia material 23 ~ fluctuation of the distance between two optical detector 25a by the 
temperature change and b can be suppressed by arranging a and b. 
[0015] ' 

[Effect of the Invention] or [ losing distance fluctuation of two optical detection periods by the temperature 
change, as this invention was explained above ] — or since an exact scan speed can be detected and a write-in 
clock frequency can be amended by decreasing, the write-in consistency of an exact main scanning direction 
can be obtained, and the effectiveness which was excellent when abolishing faults, such as color gap, is 
demonstrated. 
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CLAIMS 



[Clami(s)] 

[Claim 1] The optical detector with which it is the optical detector which measures a light-scanning rate, at least 
one optical detector is combined with the base member through the pars intermedia material which has a larger 
coefficient of thermal expansion than the coefficient of thermal expansion of a base member between two 
optical detectors with two optical detectors arranged on a scan optical path, and the conclusion location of an 
optical detector and pars intermedia material was characterized by being the photodetector side of another side 
rather than the conclusion location of pars intermedia material and a base member. 



[Translation done.] 



♦ NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the optical detection equipment concerning this invention. 
[Drawing 2] Drawing showing the configuration of other examples of the optical detection equipment 
concerning this invention. 

[Drawing 3] Drawing showing the configuration of other examples of the optical detection equipment 
conceming this invention. 

[Drawing 4] Drawing showing the example of a configuration of the optical system of the laser write-in section 
used conventionally. 

[Drawing 5] Drawing for explaining the function of ftheta lens. 

[Drawing 6 ] Drawing showing the configuration of the optical detection equipment in the laser write-in section 
used conventionally. 
[Description of Notations] 

1 ... Semiconductor laser 2 ... An aperture, 3 ... Cylindrical lens, 4 ... A polygon scanner unit, 5 ... ftheta lens, 
6 ... The lens for field failure amendment, 7 ... Mirror 8 ... Photo conductor belt, 10a, 10b, and ... a synchronous 
mirror, 1 la and 1 lb, and ... a synchronous cylindrical lens and 12 - a and b25 - a and b ... an optical detector, 
21a, and b and c ... a base member and 23 - a and b ... pars intermedia material, and al, a2, bl, b2 and cl ... a 
conclusion location 
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